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National foreword 


This British Standard has been prepared under the direction of the Consumer 
Products and Services Sector Board and is the English. Language version of 
EN 1135:1994 Fruit and vegetable juiees — Determination of ash, published 
by the European Committee for Standardization (CEN). EN 1135 was produced 
as a result of international discussions in which the United Kingdom took an 
active part. 

A British Standard does not purport to include all the necessary provisions of a 
contract. Users of British Standards are responsible for their correct application. 

Compliance with a British Standard does not of itself confer immunity 
from legal obligations. 


Summary of pages 

I This document comprises a front coror, an inside front cover, pages i and ii, 

the EM title page, pages 2 to 6. an inside back cover and a back cover. 
This standard has been updated (see copyright date) and may have had 
amendments incorporated. This will be indicated in the amendment table on the 
inBide front cover. 
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Foreword 

This European Standard was prepared'by the 
Technical Committee CEN/TC 174, Fruit and 
vegetable juices — Methods of analysis, the 
secretariat of which is held by AFNOR. 
This European Standard shall be given the status of 
a National Standard, either by publication of an 
identical text or by endorsement, at the latest by 
April 1995, and conflicting national standards shall 
be withdrawn at the latest by April 1995. 
Annexes designated "informative" are given only for 
information. In this standard Annex A and Annex E 
are informative. 

According to the CEN/CENELEC Internal 
Regulations, the following countries are bound to 
implement this European Standard: Austria, 
Belgium, Denmark, Finland, France, Germany, 
Greece, Iceland, Ireland, Italy, Luxembourg, 
Netherlands, Norway, Portugal, Spain, Sweden, 
Switzerland and United Kingdom, 
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1 Scope 

This European Standard specifies a method for the 
determination of ash of fruit and vegetable juices 
and related products. 

2 Normative references 

This European Standard incorporates by dated or 
undated reference, provisions from other 
publications. These normative references are 
cited at the appropriate places in the text and 
the publications are listed hereafter. For dated 
references, subsequent amendments to or revisions 
of any of these publications apply to this European 
Standard only when incorporated in it by 
amendment or revision. For undated references the 
latest edition of the publication referred to applies. 
ISO 5725:1986, Precision of test methods — 
Determination of repeatability and reproducibility 
for a standard test method by inter-laboratory tests. 
ISO 3696:1987, Water for analayUcal laboratory 
use — Specification and test methods. 

3 Definition 

For the purposes of this standard, the following 
definition applies: 
ash content 

the residue of a fruit or vegetable juke or related 
product obtained when the organic consitnents ' 
and water are completely removed by calcination, 
expressed in gfl 

4 Principle 

The ash is determined gravimetrically after 
calcination of the test sample in a muffle furnace 
atB25°C±25 0 C. 

5 Reagents 

Use only water in accordance with at least grade 2 
of ISO 3696. 

6 Apparatus 

Usual laboratory apparatus and, in particular, the 
following: 

6.1 Platinum dish, approximate diameter 80 mm, 
with flat bottom. 

6.2 Water bath 

6.3 Muffle furnace, capable of maintaining a 
temperature of 625 °C ± 25 0 C. 

6.4 Desiccator 

6.5 Analytical balance, accurate to 0,1 tag. 


7 Procedure 

7.1 Preparation of the test sample 
Normally products shall not be pretreated and then- 
analysis by this method shall be on a volumetric 
basis, results being expressed per litre of sample. 
The analysis of concentrated products may also he 
carried out on a volumetric b asis, after dilution to a 
known relative density. In this case, the relative 
density shall be indicated. Based on a weighed 
sample and taking the dilution factor for analysis 
into account, the results may also be expressed per 
kilogram of product. In products with high viscosity 
and/or very high content of ceHa (for example pulp), 
determination on the baaiB of a weighed teat Bample 
is the usual procedure. 

7.2 Test procedure 

Evaporate 25 ml (or 25 g; see 7.1) of test sample to 
dryness in the previously weighed platinum dish 
(mass 6.1), using the water bath (6.2). Other 
suitable moans of evaporating the water contained 
in the test sample may be used, providing they do 
not lead to loss of inorganic constituents. 
In a fume cupboard slowly heat the dry residue an a 
not plate until the greater part of the organic 
constituents has burned away. Calcine in the muffle 
furnace (6.8) at a temperature of 52#-*C ± 25 °C 
until the organic constituents axe completely 
removed and the residue is white. The temperature 
of the furnace shall be monitored using a suitable 
measuring device. Allow the platinum dish with the 
residue to cool to ambient temperature in the 
desiccator (6.4) and weigh immediately (mass m^. 
Sometimes the organic constituents do not burn 
away completely. In such cases, moisten the ash 
with water and repeat the evaporation and 
calcination steps. If necessary, repeat this 
procedure several times. 

8 Calculation 

Calculate the ash of the test sample in grams per 
litre as follows. 

Ash = 40 * (m b - mj 
where: 

40 is the conversion factor from 25 ml 

to 1 000 ml (or 25 g to 1 kg, see clause 7.1); 
is the mass of the p latinum dish with ash, in 
grams; 

M, is the mass of the empty platinum dish, in 
grams. 
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Take into account the dilution factor and the 
relation of the value of the mass or volume. If a 
concentrated product has been diluted to single 
strength, report the relative density of the single 
strength sample. 

Express the ash in grams per litre to two decimal 
places. 

9 Precision 

Details of the iuterlahoratory test on the precision of 
the method are summarized in Annex B. The values 
derived from the interlaboratory test may not be 
applicable to analyte concentration ranges and 
matrices other than given in Annex B. 
9.1 Repeatability 

The absolute difference between two single test 
results found on identical test material by one 
operator using the same apparatus within the 
shortest feasible time interval will exceed the 
repeatability value r in not more than 5 % of 

The values are: 

p s 4g/l: r = 0,09g/l 

p >4g/l:r=U,14gfl 
where: 

p is the measured ash, calculated as mean 
value from the two single test results. 


9.2 Reproducibility 

The absolute difference between two single test 
results on identical test material reported by two 
laboratories will exceed the reproducibility value R 
in not more than 6 % of the cases. 
The values are: 

ps. 4gfl. .R=0,13g/l 

p >4g/l:E = 0,29g/l 
where: 

p is the measured ash, calculated as mean 
value from the two single test results. 

10 Test report 

The test report shall contain the following data: 

— all information necessary for the identification 
of the sample (kind of sample, origin of (sample, 
designation); 

— a reference to this European Standard; 

— the date and type of sampling procedure 
(if possible); . 

— the date of receipt; 

— the date of test; 

— the test results and unite in which they have 
been expressed; 

— whether the repeatability has been verified; 
— any particular points observed in the course of 
the test; 

— any operations not specified in the method or 
regarded as optional, which might have affected 
the results. 
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Annex A (informative) 
Bibliography 

[1] Determination of ash: No 9, 1989. 

— In; Analyses [CoUection]IInternatiotiai Federation, of Fruit Juice Producers 

— Loose-leaf edition, as of 1989. — Zug: Swiss Fruit Union. 

Untersuchung von Lsbenamitteln: BaafcLmmung der Asche in Fruehtaaften: L 81.00-4 1980-05 [Food 
Analysis: Determination of ash content: L 3 1. 00-4, 1 980-05) — In Amtliche Sammlune; von 4 
UnterBuchnungsverfehren nach §35 LMB6: Verfahren zur probenahme und Untersuchung von 
Lebenamitteln Tabaierzeugnissen, kosmetiachen Mitteln und Bedarfeegenstandeii, 
Bundeageenndbeitaarat [In: Collection of Methods of sampling and analysis of foods, tabacco products, 
cosmetics and commodity goods/Federal Health office] — Losehlattauagabe, Stand 31.12.1991, Bd 1 
[Loose-leaf edition, as of 1991-12-31, Vol I] —Berlin, Kblm Beuth VerlagGmbH. 

Annex B (informative) 

Statistical results of the interlaboratory test 

In accordance with ISO 5725:1986, the following parameters have been defined in an interlaboratory 
test. (For literature pertaining to the method see Annex A). The teBt was conducted by the Max von 
Pettenkofer-Inatitute of the Federal Health Office, Food Chemistry Department, Berlin, BRD: 
Year of interlaboratory test 1977 
number of laboratories 14 
number of samples 4 


Table B.l 


Sample 

A 

B 


D 

Number of laboratories retained after eliminating outliers 

11 

11 

10 

12 

Number of outliers (Laboratories) 

, 3 

3 

4 

2 

Number of accepted results 

58 • 

66 

54 

63 

Mean value ( x) (g/I) 

1,96 

2,37 

3,42 

4,82 

Repeatability standard deviation (a*) (g/1) 

0,0253 

0,0349 

0,0316 

0,0508 

Repeatability relative standard deviation (RSD r ) [%] 

1,29 

1,47 

0,92 

1,05 

Repeatability limit (r) (gfl) 

0.D7 

0,10 

0,09 

0,14 

Reproducibility standard deviation (su) (g/I) 

0,0437 

0,0475 

0,0536 

0,1036 

Reproducibility relative standard deviation (RSDR) [%] 

2,23 

2,00 

1,57 

2,15 

Reproducibility limit (R) <g7]) 

0,12 

0,13 

0,15 

0,29 

NOTE Orangajuiee shows ligher values for r and R. perhaps becauua of content and/or matrix effects. 


Sample types: 


A black currant nectar 

B apple juice 

C grape juice, white 

D orange juice 


5 


05 LUG 2007 19:05 PROF. RURELIO ROMEO-ZP.NIC 0686383597 


p. 14 


BS EN 1136:1995 


i 


National azua.es NA (informative) 
Committees responsible 

The United Kingdom participation in the preparation of this European Standard was entrusted by the 
Consumer Products and Services Sector Board to Technical Committee AW/21 upon which the following 
bodies were represented: 

British Food Manufacturing Industries Research Association 

British Fruit Juice Importers 3 Association 

British Retail Consortium 

British Soft Drink Association Limited 

Campden Food and Drink Research Association 

Department of Trade and Industry (Laboratory of the Government Chemist) 


Ministry of Agriculture, Fisheries and Food 
Royal Society of Chemistry 


National annex NB (informative) 
Cross-references 


Publication refer 

ISO 3686:1987 
ISO 5726:1986 


Corresponding British Standard 

BS 3978:1987 Specification for water for laboratory use 
BS 5497 Precision of test methods 

Fart 1:1987 Guide for the determination, of repeatability and reproducibility 
for a standard test method by uiter-ktboratory tests 
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BSI — British Standards Institution 

BSI is the independent national body responsible for preparing 

British Standards. It presents the UK view on standards in Europe and at the 

international level It is incorporated by Koyal Charter. 


British Standards are updated by amendment or revision. Users of 

British Standards should make sure that they possess the latest amendments or 


It is the constant aim of BSI to improve the quality of our products and services. 
We would be grateful if anyone finding an inaccuracy or ambiguity while using 
this British Standard would inform the Secretary of the technical committee 
responsible, the identity of which can be found on the inside front cover. 
Tel: 020 8996 9000. Fax: 020 8996 7400. 

BSI offers members an individual updating service called PLUS which ensures 
that subscribers automatically receive the latest editions of standards. 

Buying standards 

Orders for all BSI, international and foreign standards publications should be 
addressed to Customer Services. Tel: 020 8996 9001. Fax: 020 8996 7001. 

In response to orders for international standards, it is BSI policy to supply the 
BSI implementation of those that have been published as British Standards, 
unless otherwise requested. 

Information, on standards 

BSI provides a wide range of information on national, European and 
international standards through its library and its Technical Help to Exporters 
Service. Various BSI electronic information services are also available which give 
details on all its products and services. Contact the Information Centra. 
Tel: 020 B996 7111. Fax: 020 8996 7048. 


Subscribing members of BSI axe kept up to date with standards developments 
and receive substantial discounts on the purchase price of standards. For details 
of these and other benefits contact Membership Administration. 
Tel: 020 8996 7002. Fax: 020 8996 7001. 

Copyright 

Copyright subsists in all BSI publications. BSI also holds the copyright, in the 
UK, of the publications of the international standardization bodies. Except as 
permitted under the Copyright, Designs and Patents Act 1988 no extract may be 
reproduced, stored in a retrieval system or transmitted in any form or by any 

- elections, photocopying, recording or otherwise - without prior written 

This does not preclude the free uae, in the course of implementing the standard, 
of necessary details such as symbols, and size, type ox grade designations. If these 
details are to be used for any other purpose than implementation then the prior 
written permission of BSI must be obtained. 


If permission is granted, the terms may include royalty _ 
agreement. Details and advice can be obtained from the Copyright Manager. 
Tel: 020 8996 7070. 
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AOAC OrncMi MeTMOW op Anausw (1384) 


SpKffic Orwlty of Conn«d V«9«tablH 


Sodium CMortdo in Cannot* VewKaWt* 


32,026 SpacHic Gravity 

(Applicable to comminuted tomato ptodueis) 

Dei. spgrai M/20* using Gay-Lussac or similar smaif-neefc. bouk 
without cap. Clean and calibrate bottle at 20* as in 9.014, strike off 
access H/> with straight edge, wipe bottle dry, and weijh. tame, 
dtatdy. Cool sample la 16-18*, fill boill* with the pulp, and eentrt. 
I mils at ca MM) ipm. Add enougfi pulp to fMI bottle to top and 
centrf. again. Remove bottle and take temp, or pulp, inserting 
ihermomettr to ihat no air is introduced, Wfcen temp, is just 20". 
remove thermometer, add enough pulp at tame temp, to have bottle 
slightly over fall, and strike off even with straight edge. Clean 
outside of bottle and weigh at once to nearest O.BI g. 

Sp gr - wi pulp » botlleM H,0 at 1(T (hat bottle holds. 

Refs.: N.C.A.Bl»n.*VL,JlcW$ed l96«.p.26.JAOAClSUJ4f;i?3(i). 


Aah of Canned Vegetables 


32.027 
Set 3I.0J2 or 



32.023 Alkalinity ol Ash 

Proceed at in 22.02*. Express result at m.L IN acid required 10 
neutste ash from 100 % sample, 


FJoal Action 

(Applicable w eanoed flma beans, potatoes, and tomatoes) 
32.023 Reagents and Apparatus 

Set JS.0S0 and 36X51. 

32.030 Preparation of Sampit 
Thoroly comminute entire contents of can (representative portion 

if larger than No. 3Ca size can) In high-speed blender. Weigh SO e 
sample f 100 g in abteace of declaration of added Ca) into Pi or 
porcelain dish. Ev»p. to dryness, using forced-draft oven, IR 
radiation, or ether convenient mean:. Ash and crest as in 34.052. 

32.031 DatarmmatJon 

Transfer 1 M mL aEquoi prepd sample sola to 250 mL beaker and 
adjust to pH J J with 10% KOH soln added dropwise. using pH 
meter and mag. stirrer, past (ample tola thru resin column {column 
Is In chloride form), collecting effluent in 400 mL beaker ai How 
rale of 2-3 mL/mbt, Wash column with two 50 mL portions H,0, 
passing first portion thru at tame rate as sample soln and second at 
6-7 mUmta. Finally pass enough Hfi freely thru column to make 
250-300 ml final w>l. Adjust to pH I2.J-I3.0, using pH meter and 
mt llirtei, with KOH-KCM solo, 1.022ft). Add 0.100 g ascoibk 
acid and 2OO-J00 mg hydroymrphihol blue indicator. Tilr. imme- 
diately with 0.0lJf EDTA soln thru pink lo deep blue end point, 
using ma£. stirrer. 

% Ca - »L EDTA X {molarity EDTA toln/0.01) 

x 0.1008 x 2 x HWmg sample 


Proceed as in 3.070 or 3.072. using HN0» soln crash. 3.0fi». Cale, 
tad report result* as % N»CI. 

3Z033 • Mathodli {Rapid Mtnhvd) * 

Weigh ea 5 g material, transfer wftb 88ft alcohol to fOO tnL vol. 
flask, and add enough 80% alcohol to give vol, of ca 50 mL. Shake 
well io suspend all tool, roaicrial. Add 1 mL HNO, and with pipel 
odd tacess of O.I N AgNO, soln, Dtl. to 100 mL with alcohol. 
Transfer miw. to centrf. bottle and centrf. 5 min at ca 1*00 rpm. 
Pipel 50 npL supemaie into 300 mL erJenmcyer, add 2 tnL said 
F«NH.(SO^ soln and 2 mL HNO,, and tilr. to permanent light 
brown with 0.IWNH.SCN. 
% Nad * [<mL0.lnr AgNO^) - mL 0.»A/ NK.SCN) 

* 0.5044 x MO/30 x W 

where W » g sample. 


Mathodltt fMantiomttric AfeftrooV 


32.034 


Principle 


Product ia dispersed with H.0 and acidified; sol. chlorides are 
tiird patentiometrically with AgNOj. Applicable lo levels 5=0.03% 
MaCI. F0r convenience in catena, wis or vols and normality an 
specified so ihat J mL AgNOj - 0.1% Nad. If balance permuting 
rapid Weighiixg of specified wt is not available, convenient wt sample 
and notmajiiy AgNO., soln may be used. 

32.03S Apparatus 

(a) Ai'iwic*.— Capacity. a:200g, taring rUige.»t0Og,readabilily. 
stf.OI s> Mettler No, PI 200 (superseded by PI2IO) (Meuler Inst™, 
mem Corp., PO Box IQD, Princeton. NJ 0B54D). or equiV., is 
convenlcni. 

(b) Electrodes.— As billet combination electrode (Bctkman No. 
391tSI. oreqtiiv.). or sep. rndfeatina Ag (Becfcman J9«M. Orion 94- 
11, Fisher I3-5J9-I22, or tufiW.l and glass ref. (Bcekman 40435, 
Orion 90 02, Fisher °-JI3-2)«, orcquiv.f electrodes. Before initial 
use and before each day's use. if necessary, clean Ag biltei eleclrode 
tip with scouring powder or other suitable material and rinse thoroly 
with rf,0. (Hoi HP may be required with some kinds of samples.) 
Clsan other eieeirodes as reeoinmCRdcd by manufacturer. Rectum 
as freouciuly as accessary to prevent drifting of end point reading. 
Wjih some samples, periodically rime electrodes with H,0 and. 
wfpe with tissue to prevent accumulation of film. It is unnecessary 
lo coat Ag billet electrodes with AgCl, 

(c) Magnetic sWrrtt.— Operating thru variable transformer lo 
psrmii range of speed which, once set. is const. 

(it) pH meter.— Preferably direct reading, with scale divisions 10 
aiv or less; range at leasi s70D mv, e.g. , digital type. 


32.036 

<*> Wirir atid. dihtte.-il 44*1. Oil. 20 raL. HNO, to I L with 
H,0. 

(W Sitvtr miratt std jof«.-O.0856N. Dissolve 14.341 g AgNO, 
in HjO Md dit, to I L in uo). fbst, Sidtc as in i%A3i, and udjusi 
to exact normality specified so that with indicated sample wt, I mL 
■ 0.1% Nap, Store in Pyr«x eoaiaincr oui of direct sunlieht. Soln 
ia stable in room ligni. 
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sucrose, permitting esm to 0.0002»or 0.25%. nip. Adjust instrument 
lo read «<rfl.JJ30 croft sucrose, with ti& at 20*, 

Oct. refractomcter reading of soln at W wd obtain corresponding 
* dry 'ttbtiaace (rum either direct reading, it sugar refractometer 
is used, ot (nun 52,012, if instrument gives leadings in terms or 
refractive index. Circulate HjO at co ml temp., preferably 20", thru 
jacket! of refraeiameter or thru trough of immersion mstrumeni, 
long enough to let temp, ol prisma ami of sample reach equiKtirium, 
continuing circulation during otaervailona and taking care thai temp, 
is held const. 

If deta is made at temp, other than JO*, or if humidity causes 
condcosalioi of moisture on exposed faces of prisms, make meas- 
urements at room temp, and correct reading*- to std temp, of 10* 
from S1.0IS. If soln ia loo dark to be read in instrument, dil. wilh 
a- use HjO for this purpose. Mix weighed 
n and soln of pore sugar of about 
same strength, and talc % dry substance ia former - [<Vf + B)C 
- fiOVW, where W » wt <g) sample mixer) with B: B <* wt rgl 
sugar soln used in dibt: C « % dry substance in mixt. W + B 
obtained 'rem rsiraciive index; and i) - % dry substance in pure 
sugar soEn obtained from its refractive imici. 

For lie,, products conic mvert sugar, correct % solids obtained 
Rom 52.012 by adding 0,021 for each % invert sugar in sample. 

R«n.: JAOAC IS, »({«2); *MI<mJ>'. H<IM4);4|, 621(1958). 


Ash of Sugars and Sirups 

Method f 

Heat sample of appropriate wt for product being examined (usually 
5-10 g> in 50-109 ml Pi ctsh at 100' until HjO is expelled: add few 
drops pure olive oil and heat jfoiWy over flame or under IK lamp 
until swelling stops. Place dish in furnace at ca 525* and leave until 
while, uh is obtained. Moisten ash with H.O, dry on steam bain 
and then on run ptate, and re-ash at 525* lo const wt. 

31.013 Method It 

Carbonize sample of appropriate wt for product being examined 
(usually J-IO g) in 59-100 mL Pi dish at ca 515* and treat charred 
mass whs hot H.0 to dissolve scJ. salts, (in case of tow-purity 
products, addn of few drops pure olive 08. as in 31.012, may be 
desirable.) Filter thru ashless paper, ignite paper and residue to 
white ash, add filtrate of so), salts, evap. to dryness, and ignite at j 
ca 525* to const wt. 


Add excess O.lAf HCI {usually 10-U mL) to ignited msol. ash in 
Pi dish, JLOIS, heat to incipient boiSng on hot plate, and cool. 
Transfer quant . to trjenmeyer and tilr. excess HCI with 0.1 N NsQH, 
using Me orange. Express alky in terms of ml, W acid/1 00 g sample. 


3T.0T8 


Mintref AduUetmts fa Ash— first Action 


med to ordinary method of healing 
e of molasses, because, if pmperty 
sickly iftlo Form of very finely divided 


In targe porcelain evapg dish, mix 100 g sample with ca 15 g 
HjSOi and evap. Id sirapy consistency, Pus elee. curreni thru it 
while stirring by placing one pi electrode in bottom of dish near 
one side and attaching other to lower end of glass rod with which 
contents are stirred. Begin with current of ca I amp and gradually 
increase to 4, In 10-15 rain mass is reduced lo fine, dry char that 
may be readily burned to white ash in original dish over free flame 
or in furnace. 

N*t*: This method it preferred 

with HJO.. especially in case of . 

maoipulateti, material comes Quickly into Form of very i 
char or powder tbar 

If dec. current it 
porcelain dish, evap. to sirapy consistency with enough HjSO, to 
carbonize mass J tardy, and ignite in usual manner. 

Following adulterants may be present, sal isofSn, used in molasses 
to bicsch : mi neral pigme nts, such as PbCrO,m yellow confectionery: 
oxides of Pe. sometimes used to simulate color of chocolate; and 
Cu. These elements may be delected by usual oual, tests. 

Rers.: Leach, J2nd Ann. Reel. Mass. Board Health, 1900. p. 16}. 
Leach-Winter,, "food inspection and Analysis," 4th «J.. 
1920, p. 654. 


Dei. N in J g sample as in 2.0*7, u 
if necessary for complete digestion. 


Weigh 5 g sample into 50-100 a«L Pi dish, add J mL 10% (by wt} 
HjSO,, heat on hot plate until sample is well carbonized, and then 
ash in furnace at ca 550*, Cool, add 2-J mL 10% H,Sa, cvap. on 
steam bain, dry on hot pbK, and again ignite at 550' to const wi. 
Express result as % sulfated ash, 


31.015 

Ash sample as in 31.011 or 31,013. Add 10 mL HjO us ash intlic 

Pt dish, heat nearly io bcilirtg. filler thru a: 

with hoi HjO until combined filtrate and washings measure ca 60 
i mL. Relunt paper and contents lo Pi dish, ignite carefuily, cool. . 
\a«t weigh. Calc. ft H-O-iOl. and H,Dhwol. ash._ 

31.016 A**foAy of Soluble Ash 

Cool filtrate from 31.015 and liir. with 0.I.V HCI, S0.OJ l-JO.OU, 
using Me orange. *\u0S(g). Express alky in terms of mL IN acid* 
100 t wmple. 


(a) SlandordiiertoRoftBCdtarimrlericait.—SKzbwmtKlSUle ' 

must be graduated in eordormtry with International Sugar Scale 
adopted by 1CUMSA. Rotations on this scale are designated as 
degrees sugar ("SI. 

Basis of calibration of 100* paint on International Sngar Scale is 
polarization of normal soln of pure sucrose g/lOO mL) at 20* 
in 200 mm tube, using white light and dkhromaie Filter defined by 
Cc^misiion^bl.Thlssoln.potoriziMlailO*, must give sacchartmclcr 
reading of exactly 100'S- Temp, of sugar seta during polariaaiion 
must be kepi constant at 20*. 

Following rotations bold for normal quart! plnre of International 
Sugar Scale: Normal Quartz Plate - IOCS - 40.&90* sO.OOr U 
=■ 5461 A) at 20* 

I'fX - J4«l ii - l.iSH*S 
Normal Quanr Plate = 100'S = J4.6^^)*:0.002• (* « JS92.5 Alai 


20' 


I* <)l - JS92.J A) - 2.8885*5 
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